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Prediction Of Neurocognitive Disability With
Magnitudes Of Glucagon-like Peptide-1 Secretion
In Offspring From Mother With Diabetes
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Torii Masaaki, Hashimoto-Torii Kazue

Diabetes during pregnancy has been linked with an
increased risk of developing metabolic disorders and
behavioral abnormalities in the offspring. However, the
correlation between those two phenotypes in offspring
from mother with diabetes (OMD) has not been tested.
We therefore examined the correlation between motor
skill learning and glucose tolerance, including glucagon-
like peptide-1 (GLP-1) secretion in OMD. ICR female
mice received intraperitoneal injection (i.p.) of 150 mg/
kg streptozotocin at six weeks old. Control female was
administered with the vehicle. Mating was done with
normal male and all of pups were born in term. Motor
skill learning was tested on accelerated rotor rod at
postnatal 30 days (P30).

calculated for each animal by averaging the difference in

A learning index was

terminal speed when the mouse fall from the rotor rod.
Motor learning is impaired in OMD. Following the
behavior test, insulin tolerance test, oral glucose
tolerance test (OGTT) and intraperitoneal glucose
tolerance test (IPGTT) were performed. The plasma
glucose of OMD is significantly increased in OGTT, but
was decreased in IPGTT. We couldn’t observe any

significance, but OMD tended to have higher total GLP-
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1 secretion but lower active GLP-1 (aGLP-1) levels.
Notably, poor learners of motor skill show significantly
lower a GLP-1 secretion than the good learners.
Furthermore, in OMD, neuronal morphology was
abnormal in the motor cortex that controls the motor skill
learning. These results demonstrate that aGLP-1
secretion serve as predictors of motor skill learning

deficiencies.
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Transcriptional regulation of pomc neurogenesis
in chick embryo revealed by a single-cell RNA-
seq-based approach
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Elsie Place, Liz Manning, Marysia Placzek

Hypothalamic pomc neurons play key roles in feeding
and energy homeostasis, but its development is still
poorly understood. Taking advantages of using chick
embryo to study early hypothalamus, we performed
single-cell RNA-seq of Hamburger-Hamilton stages
(HH) 8-20 chick hypothalamus, together with hybridization
chain reaction (HCR) and immunolabelling.

Here we first show that EMT transcription factors
Sox2, Sox9, Prox1, and Isll are expressed in a sequential
At HH8-10, Sox2

was expressed in the antero-tuberal hypothalamus. At

manner during pomc neurogenesis.

HH13-14 Sox9 expression was initiated in the Sox2+/
Shh+ region. Then, at HH17-25, Prox1 and Isll
expressions were found during the course of pomec
neuronal differentiation.

Ex vivo analysis further show that Shh is required for
the establishment of Sox9+ neurogenic ventricular zone
cells of the hypothalamus, whereas Notch is necessary
for their maintenance. Notch also limits not only the
production of Prox1+ intermediate progenitors but also
their cell cycle exit to become p57+/Isl1+ post-mitotic
pomc neurons.

Together, Shh and Notch control pomc neurogenesis
through the regulation of the sequentially expressed
EMT-TFs.

(3)



